Effect of gastrointestinal protein adsorption on the in vitro release of AZT from ethylcellulose microspheres.
The purpose of this study was to assess the effect of gastrointestinal proteins on the in vitro release of zidovudine (AZT) from ethylcellulose microspheres, and to investigate protein adsorption as a possible mechanism that mediates this effect. AZT release from ethylcellulose microspheres was tested in the presence of different gastrointestinal proteins, both dietary (casein and albumin) and endogenous (pepsin, pancreatin, and mucin) in simulated gastric fluid and/or simulated intestinal fluid. The resulting release profiles were compared with those produced in the corresponding release media without the presence of proteins. Protein adsorption on AZT-loaded ethylcellulose microspheres was studied for the five proteins under investigation. The amounts of adsorbed proteins were determined by fluorescent spectrometry after the protein solution was reacted with fluoraldehyde reagent. All of the investigated proteins were found to slow the release of AZT from ethylcellulose microspheres. At gastric pH, ovalbumin and casein had the maximum effect on AZT release. Mucin exerted a more pronounced effect at gastric pH compared with that at intestinal pH. The negative effect of pancreatin on AZT release increased when its concentration was increased. The five proteins were found to adsorb on AZT-loaded ethylcellulose microspheres with varying quantities. The observed protein adsorption is believed to cause blockage of the small pores and channels in the microsphere structure, and consequently slow the release of AZT.